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spectively; if the second method is used, the formula is HC1, where H and Cl represent atoms of the elements.
The drawbacks to the first method of expression are summarized by Cannizzaro. The molecular weights of many elements cannot be determined, because the elements are not gasifiable. If the vapour-densities, and therefore the molecular weights of the allotropic forms of oxygen and of sulphur are really different, the compounds of these elements would each have two or more formulae, according as the quantities of their constituents were referred to this or that allotropic form of sulphur and oxygen. As the molecules of similar substances, of sulphur and of oxygen for instance, do not contain equal numbers of atoms, the formulae of corresponding compounds would be dissimilar; on the other hand, if the compositions of molecules are expressed in atoms of their constituent elements, analogous compounds are found to have equal numbers of atoms in their molecules.
Cannizzaro based his system of formulae on the expression of the compositions of molecules in terms of their constituent atoms. He said:
"The atom of every element is expressed by that quantity of it which invariably enters as a whole into equal volumes of the simple substance and its compounds; this quantity may be either the whole quantity contained in a volume of the free element, or it may be a fraction thereof."
Cannizzaro applied the system he had constructed, by using the hypothesis of Avogadro, to the expression of the compositions of various classes of compounds. To illustrate his methods and results, I will give a sketch of his treatment of the chlorides and iodides of mercury and of copper.
As many chlorides, bromides, and iodides had been gasified before 1858, there was no difficulty in finding the molecular weights of several of these compounds. But, in order to determine whether the weight of the other element which combined with chlorine, bromine, or iodine to form a molecule of a chloride, a bromide, or an iodide was the weight of one, two, three, or n atoms of that element, it was necessary to compare the compositions of many other molecules containing the element in question. The vapour-densities and analyses of the two